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AUTOMATED ANALYZER

An automated analyzer is provided with one or

more dispensing lines 109, 209 that are each for loading
and unloading, at one end thereof, a sample rack 101
having placed therein one or more sample containers
accommodating a sample for analysis and for conveying
the sample rack back and forth from a dispensing position
for dispensing the sample from the sample containers

and sample rackremoval parts 111,211 thatare provided
adjacent to the other ends of the dispensing lines 109,
209 and provide and receive sample racks to and from
the dispensing lines 109, 209. According to this config-
uration, it is possible to convey an urgent sample while
suppressing device complexity, preventing cost from in-
creasing, and also maintaining speed.
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Description
Technical Field

[0001] The present invention relates to an automated
analyzer for performing qualitative and quantitative anal-
ysis of biological samples such as blood and urine.

Background Art

[0002] In an automated analyzer used for a clinical ex-
amination, qualitative and quantitative analysis of spec-
ified analysis items is automatically performed on biolog-
ical samples (hereinafter referred to as specimens or
samples) such as blood, plasma, serum, urine, and other
body fluids. As such an automated analyzer, there has
been known a stand-alone type one in which an analysis
unitforanalyzing asample is operated as an independent
device, or a module type one in which a plurality of anal-
ysis units in different types of analysis fields such as bi-
ochemistry and immunity are connected by a sample rack
conveying line and operated as a single device.

[0003] In a configuration in which the sample rack is
conveyed by the conveying line to each analysis unit as
in the automated analyzer of the module type, there is a
problem in handling a case where an urgent sample re-
quiring urgent analysis is preferentially conveyed to the
analysis unit. Regarding such a problem, Patent Litera-
ture 1 (JP-A-2016-048255) discloses an automated an-
alyzer including a conveying line configured to convey a
sample rack which houses a specimen container for hold-
ing a specimen; a plurality of analysis units arranged
along the conveying line, configured to have adispensing
line in which a plurality of the sample racks waiting for
sample dispensing are capable of waiting, and config-
ured to analyze and measure components included in
the specimen; a sampling area configured to dispense
the sample to the analysis unit; an identification device
provided in the conveying line on an upstream side of
the analysis unit and configured to read analysis request
information on the specimen; and a control unit config-
ured to determine a conveyance path of the sample rack
from the analysis request information read by the identi-
fication device, in which a rack removal area is provided
in the dispensing line and at a position adjacent to the
upstream side of the sampling area, and when the sample
rack is present in the sampling area at the time of meas-
uring the urgent specimen, the control unit moves the
sample rack to the removal area and positions an urgent
sample rack from a downstream side of the sampling
area to the sampling area.

Prior Art Literature
Patent Literature

[0004] PTL 1: JP-A-2016-048255
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Summary of Invention
Technical Problem

[0005] Asintherelated art, in addition to the conveying
line for conveying the sample rack from a rack supply
unit to the analysis unit and a return line arranged along
the conveying line and configured to return the sample
rack to a rack storage unit and the like, in an environment
in which a relatively large automated analyzer is used in
which each analysis unit has the dispensing line which
is along the conveying line and which makes the plurality
of the sample racks waiting for sample dispensing capa-
ble of waiting, the degree of freedom in the number and
arrangement of each configuration in the automated an-
alyzer and the movement of the sample rack between
the lines is very high. Therefore, by applying the related
art in which the sample rack being sampled in the sam-
pling area of the dispensing line is moved to the upstream
side and the urgent rack conveyed by the conveying line
from the downstream side of the dispensing line is posi-
tioned to the sampling area, itis possible to easily convey
the urgent sample using conveying resource and con-
veying time relatively freely.

[0006] Meanwhile, in a relatively small automated an-
alyzer, the conveying resource is limited as compared
with the large automated analyzer and emphasis is
placed on speed. Therefore, it is difficult to convey the
urgent sample while maintaining the speed required for
the relatively small automated analyzer.

[0007] The invention has been made in view of the
above, and an object of the invention is to provide an
automated analyzer capable of conveying an urgent
sample while suppressing device complexity, preventing
cost from increasing, and also maintaining the speed.

Solution to Problem

[0008] In order to achieve the above object, the inven-
tion includes one or more dispensing lines that are con-
figured to load and unload, at one end thereof, a sample
rack mounted with one or more sample containers hous-
ing a sample for analysis and to convey the sample rack
back and forth to a dispensing position for dispensing the
sample from the sample containers; and a sample rack
removal part that is provided adjacent to the other end
side of the dispensing lines and provides and receives
the sample rack to and from the dispensing lines.

Advantageous Effect

[0009] Itis possible to convey an urgent sample while
suppressing device complexity, preventing cost from in-
creasing, and also maintaining the speed.

Brief Description of Drawings

[0010]
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[FIG. 1] FIG. 1 is a view schematically showing an
overall configuration of an automated analyzer ac-
cording to an embodiment of the invention.

[FIG. 2] FIG. 2 is a functional block diagram showing
processing content of a control unit in the automated
analyzer.

[FIG. 3] FIG. 3 is a flowchart showing processing
content of sample conveying processing when a
sample rack is loaded.

[FIG. 4] FIG. 4 is a flowchart showing processing
content of sample dispensing processing in the sam-
ple conveying processing when the sample rack is
loaded.

[FIG. 5] FIG. 5 is a flowchart showing processing
content of the sample conveying processing when
an urgent sample rack is loaded.

[FIG. 6] FIG. 6 is a flowchart showing processing
content of the sample dispensing processing in the
sample conveying processing when the urgent sam-
ple rack is loaded.

[FIG. 7] FIG. 7 is a diagram schematically showing
an overall configuration of another example of the
automated analyzer to which the invention is applied.
[FIG. 8A] FIG. 8A is a diagram illustrating sample
conveying processing in a case where an urgent
sample rack is loaded into an urgent sample rack
loading unit.

[FIG. 8B]FIG. 8B is a diagramillustrating the sample
conveying processing in the case where the urgent
sample rack is loaded into the urgent sample rack
loading unit.

[FIG. 8C] FIG. 8C is a diagramiillustrating the sample
conveying processing in the case where the urgent
sample rack is loaded into the urgent sample rack
loading unit.

[FIG. 8D] FIG. 8D is a diagramiillustrating the sample
conveying processing in the case where the urgent
sample rack is loaded into the urgent sample rack
loading unit.

[FIG. 9A]FIG. 9Ais a diagramillustrating the sample
conveying processing in a case where another ur-
gent sample rack is loaded into the urgent sample
rack loading unit during the dispensing processing
of the urgent sample rack and two or more empty
slots of a rack rotor are present.

[FIG.9B]FIG. 9B is a diagram illustrating the sample
conveying processing in the case where the other
urgent sample rack is loaded into the urgent sample
rack loading unit during the dispensing processing
of the urgent sample rack and two or more empty
slots of the rack rotor are present.

[FIG. 10A]FIG. 10Ais adiagramillustrating the sam-
ple conveying processing in a case where the other
urgent sample rack is loaded into the urgent sample
rack loading unit during the dispensing processing
of the urgent sample rack and only one empty slot
of the rack rotor is present.

[FIG. 10B]FIG. 10B is adiagramillustrating the sam-
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ple conveying processing in the case where the other
urgent sample rack is loaded into the urgent sample
rack loading unit during the dispensing processing
of the urgent sample rack and only one empty slot
of the rack rotor is present.

[FIG.10C] FIG. 10C is a diagramiillustrating the sam-
ple conveying processing in a case where the other
urgent sample rack is loaded into the urgent sample
rack loading unit during the dispensing processing
of the urgent sample rack and only one empty slot
of the rack rotor is present.

[FIG. 10D] FIG. 10D is a diagramiillustrating the sam-
ple conveying processing in the case where the other
urgent sample rack is loaded into the urgent sample
rack loading unit during the dispensing processing
of the urgent sample rack and only one empty slot
of the rack rotor is present.

Description of Embodiments

[0011] An embodiment of the invention will be de-
scribed below with reference to the drawings.

[0012] FIG. 1 is a diagram schematically showing an
overall configuration of an automated analyzer according
to the present embodiment. Further, FIG. 2 is a functional
block diagram showing processing content of a control
unit in the automated analyzer.

[0013] In FIG. 1, a module type automated analyzer
100 shown as an example in the present embodiment
includes a plurality of (two in the present embodiment)
analysis modules (analysis unit) 107, 207, a sample rack
conveying module 200 for conveying sample racks 101
mounted with one or more sample containers housing a
sample to be analyzed in the analysis modules 107, 207,
and a control device 300 for controlling overall operation
of the automated analyzer 100.

[0014] In the sample racks 101 handled by the auto-
mated analyzer 100, one or more sample containers
housing a biological sample (hereinafter referred to as
"a specimen ora sample") such asblood, plasma, serum,
urine, and other body fluids to be subjected to qualitative
and quantitative analysis in the automated analyzer 100
are mounted. The sample racks 101 include at least a
sample rack (hereinafter, simply referred to as the sam-
ple rack 101) mounted with sample containers housing
a sample (normal sample) to be analyzed in a normal
priority, and a sample rack (hereinafter referred to as an
urgent sample rack 101A when particularly distinguished
from the sample racks 101) mounted with a sample con-
tainer housing an urgent sample that has a higher degree
of urgency for analysis measurement than the sample
rack.

[0015] The analysis modules 107, 207 perform sam-
pling (dispensing) on the sample housed in the sample
containers mounted on the sample racks 101 and per-
form qualitative and quantitative analysis. The analysis
modules 107, 207 include dispensing lines 109, 209 of,
for example, belt conveyor type, that each loads the sam-
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ple rack 101 conveyed by the sample rack conveying
module 200 from one end thereof and conveys the sam-
ple rack back and forth to a dispensing position for dis-
pensing the sample from the sample containers; a sam-
ple rack removal part 111 that is provided adjacent to the
other ends of the dispensing lines 109, 209 and provides
and receives the sample rack to and from the dispensing
lines 109, 209; sample identification devices 110, 210
that read and identify an identification medium (not
shown) such as an RFID or a bar code provided on the
sample racks 101 and the sample containers in order to
collate analysis request information for the sample
housed in the sample racks 101 loaded into the dispens-
ing lines 109, 209; sample dispensing mechanisms 108,
208 that dispense the sample from the sample containers
of the sample racks 101 conveyed to the dispensing po-
sitions on the dispensing lines 109, 209 to reaction con-
tainers of reaction disks 118, 218; reagent dispensing
mechanisms 120, 220 that dispense reagent contained
in reagent containers of reagent disks 119, 219 into re-
action containers of the reaction disks 118, 218; and
measuring units (not shown) that measure mixed liquid
(reaction liquid) of the sample and the reagent dispensed
into the reaction containers and perform qualitative and
quantitative analysis, respectively.

[0016] The dispensing lines 109, 209 adopt a convey-
ing mechanism capable of repeating an operation in
which the sample racks 101 are drawn from the sample
rack conveying module 200 to the analysis modules 107,
207 and passed from the analysis modules 107, 207 to
the sample rack conveying module 200. Although belt
conveyor type conveying mechanisms are adopted as
the dispensing lines 109, 209 in the present embodiment,
a configuration may be adopted in which conveying is
realized by fitting projection parts driven along the dis-
pensing lines 109, 209 into recess parts provided in the
sample racks 101 in advance.

[0017] Itis sufficientthat the sample rack removal parts
111, 211 can provide and receive the sample racks 101
to and from the other ends (end on the side different from
the end on the side of sample rack conveying module
200) of the dispensing lines 109, 209, but in the present
embodiment, for example, the sample rack removal lines
111, 211, such as belt conveyor type ones, are provided
so as to continuously convey the sample racks 101 back
and forth between the sample rack removal lines 111,
211 and the other ends of the dispensing lines 109, 209.
A configuration is also applicable in which the dispensing
lines 109, 209 and the sample rack removal lines 111,
211 are configured by a single belt conveyor, and a stop-
per is provided to limit movement of the sample racks
101 from arange that configures the sample rack removal
lines 111, 211 to a range that configures the dispensing
lines 109, 209 and movement of the sample racks 101
from the range that configures the dispensing lines 109,
209 to the sample rack conveying module 200.

[0018] The analysis modules installed in the automat-
ed analyzer 100 need not be the same type, and bio-
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chemical analysis modules, immunoanalysis modules,
blood coagulation analysis modules, and the like can be
appropriately arranged according to specification envi-
ronment.

[0019] The sample rack conveying module 200 con-
veys the sample racks 101 loaded into the automated
analyzer 100 to and from the analysis modules 107, 207,
and includes a conveying line 104, for example, a belt
conveyor type one, that conveys the sample rack back
and forth; an urgent sample rack loading unit 112 provid-
ed adjacent to the conveying line 104 and for loading the
urgent sample rack 101A; a sample rack supply unit 102
provided adjacent to the transfer line 104 and closer to
one end of the conveying line 104 than the urgent sample
rack loading unit 112 and for supplying the sample racks
101 of the normal sample; a sample rack storage unit
103 provided adjacentto the conveying line 104 and clos-
er to the one end of the conveying line 104 than the sam-
ple rack supply unit 102 and for storing the sample racks
101; an urgent sample rack wait area 113 provided on
the conveying line 104 and closer to the other end of the
conveying line 104 than the sample rack storage unit 103
and for causing the urgent sample rack 101A to tempo-
rarily wait therein; a rack rotor 106 provided on one end
of the conveying line 104, having one or more slots (for
example, slots of empty positions 106a, 106b: empty
slots) in which the sample racks 101 can be mounted,
and providing and receiving the sample rack between
one end of the conveying line 104 and one end of one or
more dispensing lines; and a sample identification device
105 that reads and identifies an identification medium
(not shown) such as an RFID or a bar code provided on
the sample racks 101 and the sample containers in order
to collate analysis request information for the sample
housed in the sample containers mounted on the sample
racks 101 conveyed by the conveying line 104.

[0020] The control device 300 controls the overall op-
eration of the automated analyzer 100 and includes a
display unit 116 that displays an input screen of various
parameters and settings, analysis inspection data of in-
itial examination orreexamination, measurementresults,
and the like; an input unit 117 for inputting various pa-
rameters and settings, analysis request information, in-
structions for starting analysis, and the like, a storage
unit 115 that stores various parameters, settings, meas-
urementresults, analysis request information of the sam-
ple housed in the sample containers mounted on each
sample rack, and the like; and a control unit 114 that
controls the overall operation of the automated analyzer
100 including the control device 300.

[0021] InFIG. 2, the control unit 114 includes a meas-
urement schedule management unit 114a that manages
ameasurement schedule of the sample racks 101 loaded
into the automatic analyzer 100, a conveying manage-
ment unit 114b that manages conveyance of the sample
racks 101 in the automatic analyzer 100, and an analysis
operation management unit 114c that manages a series
of analysis operations including dispensing processing
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in the analysis units 107, 207. In FIG. 2, only functional
blocks related to sample conveying processing are ex-
tracted from the processing content of the control unit
114 and shown.

[0022] FIG. 3 is a flowchart showing the processing
content of the sample conveying processing when the
sample rack (normal sample) is loaded. FIG. 4 is a flow-
chart showing the processing content of the sample dis-
pensing processing in the sample conveying processing
when the sample rack (normal sample) is loaded. FIG. 5
is a flowchart showing the processing content of the sam-
ple conveying processing when the urgent sample rack
is loaded. FIG. 6 is a flowchart showing the processing
content of the sample dispensing processing in the sam-
ple conveying processing when the urgent sample rack
is loaded. Here, the two analysis units 107, 207 are de-
scribed as a first analysis unit 107 and a second analysis
unit 207, respectively.

[0023] InFIG. 3, when an analysis is requested by the
input unit 117, the control unit 114 starts various opera-
tions related to the analysis. First, one ofthe sample racks
101 of the normal sample arranged parallel to the sample
rack supply unit 102 is moved to the conveying line 104
(step S100), and then the sample rack numbers and the
sample container numbers are recognized by reading
the identification medium attached to the sample racks
101 and the sample containers by the sample identifica-
tion device 105, and the analysis request information is
inquired using the numbers (step S101). The inquiry of
the analysis request information is performed by trans-
mitting the sample rack numbers and the sample con-
tainer numbers recognized by the sample identification
device 105 to the control unit 114, collating the type of
the sampleracks 101 and the type of analysis items spec-
ified for the sample containers with the matched informa-
tion which has been corresponded to a specimen recep-
tion number and has been designated by the input unit
117 in advance. The destination of the sample racks 101
is determined by the control unit 114 on the basis of the
collation result, stored in the storage unit 115 and then
used in the conveying processing of the sample rack 101.
[0024] Subsequently, it is determined whether the
samples of the sample racks 101 are requested to be
analyzed by the first analysis unit 107 (step S102), and
if the determination result is YES, measurement in the
first analysis unit 107 is scheduled (step S103). If the
determination result in step S102 is NO or when the
processing of step S103 is completed, it is subsequently
determined whether the sample of the sample racks 101
is requested to be analyzed by the second analysis unit
207 (step S104), and if the determination result is YES,
measurement in the second analysis unit 207 is sched-
uled (step S105) . If the determination resultin step S104
is NO, or when the processing of step S105 is completed,
it is determined whether measurement is scheduled in
at least one of the first analysis unit 107 and the second
analysis unit 207. If the determination result is NO, the
sample racks 101 are moved from the conveying line 104
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to the sample rack storage unit 103 (step S121), and the
sample conveying processing is ended.

[0025] If the determination result in step S106 is YES,
the sample racks 101 are moved from the conveying line
104 to the rack rotor 106 (step S107), and the sample
dispensing processing is performed in the analysis units
107, 207 where the measurement is scheduled (step
S108).

[0026] InFIG.4,the controlunit 114 determines wheth-
erthe firstanalysis unit 107 is requested to perform meas-
urement (step S200), and if the determination result is
YES, itis determined whether the dispensing line 109 is
empty, that is, whether there are no sample racks 101
being analyzed in the dispensing line 109 (step S201) .
If the determination result in step S201 is NO, the rack
rotor 106 waits until the determination resultin step S201
is YES (step S201a) . If the determination result in step
S201 is YES, the rack rotor 106 rotates and the sample
racks 101 are positioned at one end of the dispensing
line 109 and are drawn into the first analysis unit 107,
whereby the sample racks 101 are moved to the first
analysis unit 107 (step S202). Subsequently, the sample
identification device 110 collates the analysis requestin-
formation of the sample racks 101 moved into the dis-
pensing line 109 (step S203), and the sample is dis-
pensed to the reaction container by inserting a dispens-
ing probe of the sample dispensing mechanism 108 into
the sample container, and the measurement is started
(step S204). When two or more inspection items are
specified for the same sample container and when an
examination item is specified for another sample contain-
er on the same sample rack 101, the dispensing opera-
tion of the sample is subsequently repeated. The sample
racks 101, in which the sample regarding all the specified
analysis items has been dispensed to the first analysis
unit 107, are moved from the dispensing line 109 to the
rack rotor 106 (step S205) .

[0027] Subsequently, itis determined whether the sec-
ond analysis unit 207 is requested to perform measure-
ment (step S206), and if the determination resultis YES,
itis determined whether the dispensing line 209 is empty,
that is, whether there are sample racks 101 being ana-
lyzed in the dispensing line 209 (step S207). If the deter-
mination result in step S207 is NO, the rack rotor 106
waits until the determination result in step S207 is YES
(step S207a) . If the determination result in step S207 is
YES, the rack rotor 106 rotates and the sample racks
101 are positioned at one end of the dispensing line 209
and are drawn into the second analysis unit 207, whereby
the sample racks 101 are moved to the second analysis
unit 207 (step S208) . Subsequently, the sample identi-
fication device 210 collates the analysis request informa-
tion of the sample racks 101 moved into the dispensing
line 209 (step S209), and the sample is dispensed to the
reaction container by inserting a dispensing probe of the
sample dispensing mechanism 208 is into the sample
container specified to be analyzed, and the measurement
is started (step S210). When two or more inspection items
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are specified for the same sample container and when
an examination item is specified for another sample con-
tainer on the same sample rack 101, the dispensing op-
eration of the sample is subsequently repeated. The sam-
ple racks 101, in which the sample regarding all the spec-
ified analysis items has been dispensed to the second
analysis unit 207, are moved from the dispensing line
109 to the rack rotor 106 (step S211).

Return to FIG. 3.

[0028] The sample racks 101 of which the sample dis-
pensing processing in the analysis units 107, 207 is com-
pleted wait at the rack rotor 106 (step S109), and are
determined whether there is an item that needs reexam-
ination (step S110) . Since the sample rack numbers of
the sample racks 101 moved to the rack rotor 106 are
stored in the storage unit 115, at this time, the control
unit 114 has already determined the sample rack 101
that does not require reexamination, such as a control
sample rack, a standard sample rack, and a cleaning
solution rack or the sample rack 101 that may need re-
examination. Thatis, the sample collected in the reaction
containers on the reaction disks 118, 218 of the analysis
units 107, 207 is reacted with the reagent dispensed by
the reagent dispensing mechanisms 120, 220. Data cor-
responding to each analysis item measured after a pre-
scribed time is output to the control unit 114. The control
unit 114 collates preset determination criteria with the
analysis examination data, and if the measurement data
is incorrect, associates the sample that needs reexami-
nation with the sample rack number and the sample con-
tainer number, and stores the number in the storage unit
115. Therefore, if the determination result in step S110
is NO, the sample racks 101 are moved from the rack
rotor 106 to the sample rack storage unit 103 via the
conveying line 104 (step S120, step S121), and the sam-
ple conveying processing is ended. If the determination
result in step S110 is YES, it is determined whether a
reexamination item by the first analysis unit 107 is re-
quested for the sample in the sample racks 101 (step
S111), and if the determination result is YES, the meas-
urement in the first analysis unit 107 is scheduled (step
S112). If the determination result in step S111 is NO or
when the processing of step S112 is completed, it is sub-
sequently determined whether a reexamination item by
the second analysis unit 107 is requested for the sample
in the sample racks 101 (step S113), and if the determi-
nation result is YES, the measurement in the second
analysis unit 207 is scheduled (step S114). In addition,
if the determination result in step S113 is NO, or when
the processing of step S114 is completed, it is subse-
quently determined whether the measurement of the re-
examination item is scheduled in at least one of the first
analysis unit 107 and the second analysis unit 207 (step
S115), and if the determination result is NO, the sample
racks 101 are moved from the conveying line 104 to the
sample rack storage unit 103 (step S121), and the sample
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conveying processing is ended.

[0029] If the determination result in step S115is YES,
the sample dispensing processing is performed in the
analysis units 107, 207 in which the measurement of the
reexamination item is scheduled (step S116). The
processing of step S116 is the same as the processing
of step S108. The sample racks 101 of which the sample
dispensing processing in the analysis units 107, 207 is
completed wait at the rack rotor 106 (step S117). The
measurementresults of the first analysis examination da-
ta and the analysis examination data of the reexamina-
tion are merged (step S118) , and the merged measure-
ment result is output (displayed) to the display unit 116
(step S119). Thereafter, the sample racks 101 are
moved from the rack rotor 106 to the sample rack storage
unit 103 via the conveying line 104 (step S120, step
S121), and the sample conveying processing is ended.
[0030] Next, sample conveying processing when the
urgentsample rack 101Aisloadedinto the urgentsample
rack loading unit 112 will be described.

[0031] In FIG. 5, when an urgent sample analysis is
requested by the inputunit 117, the control unit 114 starts
various operations related to the analysis. First, when
the urgent sample rack 101A is loaded into the urgent
sample rack loading unit 112, the urgent sample rack
101A is moved from the urgent sample rack loading unit
112 to the conveying line 104 (step S100A), and then the
sample rack numbers and the sample container numbers
are recognized by reading the identification medium at-
tached to the urgent sample rack 101A and the sample
containers by the sample identification device 105, and
the analysis request information is inquired using the
numbers (step S101). The inquiry of the analysis request
information is performed by transmitting the sample rack
numbers and the sample container numbers recognized
by the sample identification device 105 to the control unit
114, collating the type of the urgent sample rack 101A
and the type of analysis items specified for the sample
containers with sample reception number with the
matched information which has been corresponded to a
specimen reception number and has been designated
by the input unit 117 in advance. The destination of the
urgent sample rack 101A is determined by the control
unit 114 on the basis of the collation result, stored in the
storage unit 115 and then used in the conveying process-
ing of the urgent sample rack 101A.

[0032] Subsequently, it is determined whether the
sample of the urgent sample rack 101A is requested to
be analyzed by the first analysis unit 107 (step S102),
and if the determination result is YES, measurement in
the first analysis unit 107 is scheduled (step S103). If the
determination result in step S102 is NO or when the
processing of step S103 is completed, it is subsequently
determined whether the sample of the urgent sample
rack 101A is requested to be analyzed by the second
analysis unit 207 (step S104), and if the determination
result is YES, measurement in the second analysis unit
207 is scheduled (step S105) . If the determination result



11 EP 3 594 691 A1 12

in step S104 is NO, or when the processing of step S105
is completed, it is determined whether measurement is
scheduled in at least one of the first analysis unit 107 and
the second analysis unit 207. If the determination result
is NO, the urgent sample rack 101A is moved from the
conveying line 104 to the sample rack storage unit 103
(step S121), and the sample conveying processing is
ended.

[0033] If the determination result in step S106 is YES,
empty positions 106a, 106b for the sample racks 101
being analyzed by the first analysis unit 107 and the sec-
ond analysis unit 201 (hereinafter, empty positions in
analysis) are positioned on the conveying line 104, the
urgent sample rack 101A is moved to the empty positions
106a, 106b in analysis (step S107A), and the sample
dispensing processing is performed in the analysis units
107, 207 in which the measurement is scheduled (step
S108A).

[0034] InFIG.86,the controlunit114 determines wheth-
er the dispensing line 109 is empty, that is, whether the
dispensing line 109 includes the sample rack 101 being
dispensed (step S 300). If the determination result in step
S300is YES, the sample racks 101 in sample dispensing
are moved to the sample rack removal part 111 (step
S301) . If the determination result in step S300 is NO or
when the processing of step S301 is completed, the rack
rotor 106 rotates and the urgent sample rack 101A is
positioned at one end of the dispensing line 109 and is
drawn into the first analysis unit 107, whereby the urgent
sample rack 101A is moved to the first analysis unit 107
(step S302). Subsequently, the sample identification de-
vice 110 collates the analysis request information of the
urgent sample rack 101A moved into the dispensing line
109 (step S303), and the sample is dispensed to the re-
action container by inserting a dispensing probe of the
sample dispensing mechanism 108 into the sample con-
tainer specified to be analyzed, and the measurement is
started (step S204). When two or more examination
items are specified for the same sample container and
when an examinationitem is specified foranother sample
container on the same urgent sample rack 101A, the dis-
pensing operation of the sample is subsequently repeat-
ed. The urgent sample rack 101A, in which the sample
regarding all the specified analysis items has been dis-
pensed to the first analysis unit 107, is moved from the
dispensing line 109 to the rack rotor 106 (step S305).
[0035] Subsequently, it is determined whether or not
the dispensing line 209 is empty, that is, whether the
dispensing line 209 includes the sample racks 101 being
dispensed (step S306). If the determination result in step
S306is YES, the sample racks 101 in sample dispensing
are moved to the sample rack removal part 211 (step
S307) . If the determination result in step S306 is NO or
when the processing of step S307 is completed, the rack
rotor 106 rotates and the urgent sample rack 101A is
positioned at one end of the dispensing line 209 and is
drawn into the second analysis unit 207, whereby the
urgentsamplerack 101Ais moved to the second analysis
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unit 207 (step S308). Subsequently, the sample identifi-
cation device 210 collates the analysis request informa-
tion of the urgent sample rack 101A moved into the dis-
pensing line 209 (step S309), and the sample is dis-
pensed to the reaction container by inserting a dispens-
ing probe of the sample dispensing mechanism 208 is
into the sample container specified to be analyzed, and
the measurement is started (step S210). When two or
more examination items are specified for the same sam-
ple container and when an examination item is specified
for another sample container on the same urgent sample
rack 101A, the dispensing operation of the sample is sub-
sequently repeated. The urgent sample rack 101A, in
which the sample regarding all the specified analysis
items has been dispensed to the second analysis unit
207, is moved from the dispensing line 209 to the rack
rotor 106 (step S311).

Return to FIG. 5.

[0036] The urgentsample rack 101A of which the sam-
ple dispensing processing in the analysis units 107, 207
is completed waits at the rack rotor 106 (step S109), and
are determined whether there is an item that needs re-
examination (step S110) . Since the sample rack number
of the urgent sample rack 101A moved to the rack rotor
106 is stored in the storage unit 115, at this time, the
control unit 114 has already determined the sample rack
101 that does not require reexamination, such as a con-
trol sample rack, a standard sample rack, and a cleaning
solution rack or the urgent sample rack 101A that may
need reexamination. That is, the sample collected in the
reaction containers on the reaction disks 118, 218 of the
analysis units 107, 207 is reacted with the reagent dis-
pensed by the reagent dispensing mechanisms 120, 220.
Data corresponding to each analysis item measured after
a prescribed time is output to the control unit 114. The
controlunit 114 collates preset determination criteria with
the analysis examination data, and if the measurement
data is incorrect, associates the sample that needs re-
examination with the sample rack number and the sam-
ple container number, and stores the number in the stor-
age unit 115. Therefore, if the determination resultin step
S110is NO, the urgent sample rack 101A is moved from
the rack rotor 106 to the sample rack storage unit 103
via the conveying line 104 (step S120, step S121), and
the sample conveying processing is ended. If the deter-
mination result in step S110 is YES, it is determined
whether a reexamination item by the first analysis unit
107 is requested for the sample in the urgent sample rack
101A (step S111) , and if the determination resultis YES,
the measurement in the first analysis unit 107 is sched-
uled (step S112). If the determination resultin step S111
is NO or when the processing of step S112 is completed,
it is subsequently determined whether a reexamination
item by the second analysis unit 107 is requested for the
sample in the urgent sample rack 101A (step S113), and
if the determination result is YES, the measurement in
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the second analysis unit 207 is scheduled (step S114) .
In addition, if the determination resultin step S113is NO,
or when the processing of step S114 is completed, it is
subsequently determined whether the measurement of
the reexamination item is scheduled in at least one of the
first analysis unit 107 and the second analysis unit 207
(step S115), and if the determination result is NO, the
urgent sample rack 101A is moved from the conveying
line 104 to the sample rack storage unit 103 (step S121),
and the sample conveying processing is ended.

[0037] If the determination resultin step S115is YES,
the sample dispensing processing is performed in the
analysis units 107, 207 in which the measurement of the
reexamination item is scheduled (step S116A). The
processing of step S116A is the same as the processing
of step S108A. The urgent sample rack 101A of which
the sample dispensing processing in the analysis units
107, 207 is completed waits at the rack rotor 106 (step
S117) . The measurement results of the first analysis ex-
amination data and the analysis examination data of the
reexamination are merged (step S118), and the merged
measurement result is output (displayed) to the display
unit 116 (step S119). Thereafter, the urgent sample rack
101Ais moved from the rack rotor 106 to the sample rack
storage unit 103 via the conveying line 104 (step S120,
step S121), and the sample conveying processing of the
urgent sample rack 101A is ended.

[0038] The operation of the present embodiment con-
figured as described above will be described with refer-
ence to the drawings.

[0039] FIG. 7 is a diagram schematically showing an
overall configuration of another example of the automat-
ed analyzer to which the present invention is applied.
[0040] As shown in FIG. 7, the present invention ap-
plied to the automated analyzer 100 of the present em-
bodiment can be applied to a case where only one anal-
ysis unit 107 is used, and an effect similar to that of the
presentembodiment can be obtained. Therefore, for sim-
plification of description, the operation and effect of the
present embodiment will be described using the auto-
mated analyzer 100A shown in FIG. 7 (however, the con-
trol device 300 is omitted).

[0041] FIGS. 8Ato8D arediagrams illustrating sample
conveying processing when an urgent sample rack is
loaded into an urgent sample rack loading unit.

[0042] When the urgent sample rack 101A is loaded
into the urgent sample rack loading unit 112 (FIG. 8A)
and when the sample rack 101 is present in the dispens-
ing line 109 of the analyzing unit 107, the sample rack
101 in sample dispensing is moved to the sample rack
removal part 111 (FIG. 8B). Further, an empty position
during analysis for the sample rack 101 being analyzed
in the analysis unit 107 is positioned on the coveying line
104 and the urgent sample rack 101A is moved to the
empty position during analysis (FIG. 8C). The rack rotor
106 rotates, the urgent sample rack 101A is positioned
at one end of the dispensing line 109 and is drawn into
the analysis unit 107, whereby the urgent sample rack
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101A is moved to the analysis unit 107 (FIG. 8D). As
described above, by utilizing the empty position during
the analysis for the urgent sample rack 101A, it is not
necessary to secure a slot for the urgent sample rack
101A, and the rack rotor 106 can be efficiently operated.
[0043] FIGS. 9A and 9D are diagrams illustrating the
sample conveying processing in a case where another
urgent sample rack is loaded into the urgent sample rack
loading unit during the dispensing processing of the ur-
gent sample rack and two or more empty slots of the rack
rotor are present.

[0044] In a case where there are two or more empty
slots in the rack rotor 106 when the urgent sample rack
101A being sampled is presentin the dispensing line 109
(FIG. 9A), the urgent sample rack 101A loaded later is
moved to one of two or more empty slots and waits at
the rack rotor 106 until the sample dispensing processing
of the urgent sample rack 101A in the sample dispensing
is completed (FIG. 9B).

[0045] FIGS.10Ato 10D arediagramsillustrating sam-
ple conveying processing in a case where another urgent
sample rack is loaded into the urgent sample rack loading
unit during the dispensing processing of the urgent sam-
ple rack and only one empty slot of the rack rotor is
present.

[0046] In a case where there is only one empty slot in
the rack rotor 106 when the urgent sample rack 101A
being sampled is presentin the dispensing line 109 (FIG.
10A), the urgent sample rack 101A loaded later is moved
to the urgent sample rack wait area 113 located at the
upstream of the urgent sample rack loading unit 112
through the inlet of the sample rack storage unit 103 ad-
jacent to the downstream of the urgent sample rack load-
ing unit 112 and waits (FIG. 10B). When the sampling
processing of the urgent sample rack 101A in the sam-
pling processing is completed, the urgent sample rack
101A of the dispensingline 109is moved to the conveying
line 104 via the empty position during the analysis and
stored in the sample rack storage unit 103 (FIG. 10C).
Thereafter, the urgent sample rack 101A waiting in the
urgent sample rack waiting area 113 is moved from the
conveying line 104 to the empty position during the anal-
ysis (FIG. 10D), and the urgent sample analysis is per-
formed.

[0047] The effects of the present embodiment config-
ured as described above will be described.

[0048] Asintherelated art, in addition to the conveying
line for conveying the sample rack from a rack supply
unit to the analysis unit and a return line arranged along
the conveying line and configured to return the sample
rack to a rack storage unit and the like, in an environment
in which a relatively large automated analyzer is used in
which each analysis unit has the dispensing line which
is along the conveying line and which makes the plurality
of the sample racks waiting for sample dispensing capa-
ble of waiting, the degree of freedom in the number and
arrangement of each configuration in the automated an-
alyzer and the movement of the sample rack between
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the lines is very high. Therefore, by applying the related
art in which the sample rack being sampled in the sam-
pling area of the dispensing line is moved to the upstream
side and the urgent sample rack conveyed by the con-
veying line from the downstream side of the dispensing
line is positioned to the sampling area, it is possible to
easily convey the urgent sample using conveying re-
source and conveying time relatively freely. Meanwhile,
in a relatively small automated analyzer, the conveying
resource is limited as compared with the large automated
analyzer and emphasis is placed on speed. Therefore,
itis difficultto convey the urgent sample while maintaining
the speed required for the relatively small automated an-
alyzer.

[0049] Incontrast, the presentembodimentis provided
with one or more dispensing lines 109, 209 that are each
forloading and unloading, at one end thereof, the sample
rack 101 mounted with one or more sample containers
housing the sample for analysis and for conveying the
sample rack back and forth to a dispensing position for
dispensing the sample from the sample containers and
sample rack removal parts 111 and 211 that are provided
adjacent to the other ends of the dispensing lines 109,
209 and provide and receive sample racks to and from
the dispensing lines 109, 209. According to this config-
uration, it is possible to convey an urgent sample while
suppressing device complexity, preventing cost from in-
creasing, and also maintaining speed.

[0050] The automated analyzer 100 having the two-
module configuration shown in FIG. 1 may be configured
by analysis units having different measurement sensitiv-
ities. For example, the analysis unit 107 may be a bio-
chemical analysis unit, and the analysis unit 207 may be
an immunoanalysis unit. In this case, since the sample
carryover suppression requirement in the immunoanal-
ysis is stricter than that of the biochemical analysis unit,
if the same sample is requested for the items of biochem-
istry and immunity, prioritized rack handling may be re-
quired, such as performing the biochemical measure-
ment after the immune measurementis complete. In par-
ticular, when the sample to be reexamined for the immu-
noanalysis is present in the sample racks 101, the waiting
time of the sample racks 101 becomes long, and there
arises a problem that the overall processing capacity of
the automated analyzer 100 decreases and the analysis
end time is extended. Therefore, in the automated ana-
lyzer to which the presentinvention is applied, if the anal-
ysis item of the analysis unit 207 has a higher priority
than the analysis item of the analysis unit 107 and there
is an analysis item of the analysis unit 207 with high pri-
ority ina sample rack 101, this sample rack 101 is treated
in the same priority level as the urgent sample rack. After
the sample rack 101 with the highest priority is conveyed
to the analysis unit 207 and the sampling of the sample
is completed and after it is determined to wait at the rack
rotor 106 to be reexamined, the sample racks 101 are
conveyed to the analysis unit 107 in a normal analysis
order. In this way, it is possible to suppress a decrease
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in the processing capacity and an extension in the anal-
ysis end time.

[0051] The invention is not limited to the embodiments
described above and includes various modifications. For
example, the above-described embodiments are de-
tailed for easy understanding of the invention, but the
inventionis notnecessarily limited toinclude all the above
configurations. In regard to the above-mentioned config-
urations, functions, and the like, a part thereof or an en-
tirety thereof may be achieved by being designed as an
integrated circuit. The above configurations, functions,
and the like may be realized by software in such a way
that a processor interprets and executes a program for
realizing each function.

Reference Sign List

[0052] 100, 100A...automated analyzer, 101...sample
rack, 101A... urgent sample rack, 102...sample rack sup-
ply unit, 103... sample rack storage unit, 104...conveying
line, 105...sample identification device, 106...rack rotor,
106a, 106b... empty position (empty slot), 107,
207...analysis module (analysis unit), 108, 208...sample
dispensing mechanism, 109, 209...dispensing line, 110,
210...sample identification device, 111, 211...sample
rack removal part (sample rack removal line), 112...ur-
gent sample rack loading unit, 113...urgent sample rack
waitarea, 114...control unit, 114a...measurement sched-
ule management unit, 114b...conveying management
unit, 114c...analysis operation management unit,
115...storage unit, 116...display unit, 117...input unit,
118, 218...reaction disk, 119, 219...reagent disk, 120,
220...reagent dispensing mechanism, 200...sample rack
conveying module, 300...control device

Claims
1. An automated analyzer comprising:

one or more dispensing lines that are each con-
figured to load and unload, at one end thereof,
asample rack mounted with one or more sample
containers housing a sample for analysis and to
convey the sample rack back and forth to a dis-
pensing position for dispensing the sample from
the sample containers; and

a sample rack removal part that is provided ad-
jacent to the other end side of the dispensing
lines and provides and receives the sample rack
to and from the dispensing lines.

2. The automated analyzer according to claim 1 further
comprising:

a conveying line provided separately from the
dispensing lines and configured to convey the
sample rack back and forth;
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a rack rotor having one or more slots on which
the sample rack is capable of being mounted
and configured to provide and receive the sam-
ple rack between one end of the conveying line
and one end of the one or more dispensing lines;
an analysis unit having the dispensing lines and
configured to analyze and measure components
contained in the sample;

asample identification device configured toread
analysis request information related to the sam-
ple inthe sample container mounted on the sam-
ple rack conveyed through the conveying line;
and

a control unit configured to load an urgent sam-
ple rack in the conveying line from one end of
the dispensing line via the rack rotor after mov-
ing the sample rack in the dispensing line from
the other end of the dispensing line to the sample
rack removal part when the sample identification
device reads analysis request information of the
urgent sample rack that is mounted with the
sample container housing an urgent sample and
has a higher degree of urgency of analysis and
measurement than the sample rack and the
sample rack is present in the dispensing line.

The automated analyzer according to claim 1,
wherein

the sample rack removal part is a removal line pro-
vided so as to continuously convey the sample rack
back and forth between the sample rack removal part
and the other ends of the dispensing lines.

The automated analyzer according to claim 2,
wherein

the control unit conveys the urgent sample rack to
the dispensing line via the slot that is mounted with
the sample rack moved to the sample rack removal
part and is empty when the sample rack is loaded
into the dispensing line.

The automated analyzer according to claim 2,
wherein
the control unit mounts another urgent sample rack
in an empty slot other than the slot where the urgent
sample rack in the dispensing line is mounted when
the urgent sample rack is present in the dispensing
line, when there are two or more empty slots in the
rack rotor, and when the sample identification device
reads analysis request information of the other ur-
gent sample rack.

The automated analyzer according to claim 2 further
comprising:

an urgent sample rack loading unit provided ad-
jacent to the conveying line and configured to
load the urgent sample rack;
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10

a sample rack supply unit provided adjacent to
the conveying line and closer to one end of the
conveying line than the urgent sample rack load-
ing unit and configured to supply the sample
rack;

a sample rack storage unit provided adjacent to
the conveying line and closer to the one end of
the conveying line than the sample rack supply
unitand configured to store the sample rack; and
an urgent sample rack wait area provided on the
conveying line and closer to the other end of the
conveying line than the sample rack storage unit
and configured to cause the urgent sample rack
to temporarily wait therein, wherein

the control unit causes another urgent sample
rack to wait in the urgent sample rack wait area,
stores the urgent sample rack of the dispensing
line in the sample rack storage unit via the rack
rotor and the conveying line, and then mounts
the other urgent sample rack on the empty slot
of the rack rotor when the urgent sample rack is
present in the dispensing line, there is only one
empty slotin the rack rotor, and the sample iden-
tification device reads analysis request informa-
tion of the other urgent sample rack.

7. The automated analyzer according to claim 1 further

comprising:

a conveying line provided separately from the
dispensing lines and configured to convey the
sample rack back and forth;

a rack rotor having one or more slots on which
the sample rack can be mounted and configured
to provide and receive the sample rack between
one end of the conveying line and one end of
the dispensing lines;

an analysis unit having the dispensing lines and
configured to analyze and measure components
contained in the sample;

a sample identification device configured to read
analysis request information related to the sam-
ple in the sample container mounted on the sam-
ple rack conveyed through the conveying line;
and

a control unit that loads an urgent sample rack
in the conveying line from one end of the dis-
pensing line via the rack rotor meanwhile moving
the sample rack in the conveying line from the
other end of the dispensing line to the sample
rack removal part when the sample identification
device reads analysis request information of the
urgent sample rack that is mounted with the
sample container housing the urgent sample
and has a higher degree of urgency of analysis
and measurement than the sample rack and the
sample rack is presents in the dispensing line.
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The automated analyzer according to claim 2,
wherein

the sample rack determined to be reexamined is
preferentially conveyed to the analysis unit.

The automated analyzer according to claim 2,
wherein

the control unit conveys the sample rack to the anal-
ysis unit capable of measuring a measurement item
having a predetermined high priority among meas-
urement items included in the analysis request infor-
mation read by the sample identification device.
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[FIG. 5]
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